Introduction
Interiors of rooms have various visual effects on humans. Kunishima et al. (1983) clarified that the image of wall colors of living rooms was determined by three dimensions, which were "Activity", "Evaluation", and "Warmness". They also clarified that "Activity" was influenced by brightness, "Evaluation" by saturation, and "Warmness" by the hue of wall colors.
The physiological impact of room interiors was reported by Kuller (1986) . He focused on colors and patterns and created two rooms (3.5ϫ4.3ϫ2.5 m) of totally different characters. In the room with many colors and patterns, the alpha component of the EEG was considerably lower than in the colorless (gray) room. Heart rate was also lower in the colorful room. They concluded that arousal was higher in the colorful room and visual overstimulation led to a compensatory autonomic response.
Kuller's study clarified that the colors and patterns of room interiors do have physiological effects, but few study have been done on the effects of ordinary living room interiors. In the present study, we focused on wooden interiors, as wood is very familiar to most people but its physiological effects have not been clarified. To examine an effect closer to that in actual daily life, we created actual-size living rooms. The effects of the rooms were studied using physiological indices as well as psychological ones.
Method

Subjects and stimuli
The subjects were ten male students aged 19 to 25 years old. The physiological and psychological tests were conducted in three actual-size rooms built for this study (Fig. 1) . We created one of the rooms (hereafter referred to as the "Standard room") supposing a standard type of living room commercially available in Japan. The floor of the room has wood flooring and the walls and the ceiling are papered. For the second room (hereafter referred to as the "Designed room"), wooden beams and columns were added so that the room looked different from ordinary living rooms. We also prepared a practice room for the subjects to become used to the process of the experiment. The sizes of these rooms were 13 m 2 , and ambient conditions were controlled at 21-23°C, 50-60% RH (relative humidity), and 40 lx. During the measurements, the subjects were asked to consider whether they would like to live in the rooms or not.
Measurements
Blood pressure and pulse rate were measured on the left middle finger by Finapress (Ohmeda model 2300) (Boehmer 1987 , Miyazaki 1996 . They were measured every second during the measurement. Psychological measurement was conducted using the SD method (Masuyama and Kobayashi 1989) and POMS (Profile of Mood States) (Yokoyama et al., 1990) . The subjects were asked to mark on a thirteen-point bipolar descriptor scale along the dimensions of comfortable-uncomfortable. Also, they were asked to answer 65 questions in POMS in order to examine temporal feelings.
Procedure
Each subject was in a wheelchair throughout the experiment. The experimenter gave the subject an instruction to close his eyes and rolled the wheelchair to let the subject enter one of the rooms. After the physiological indices had settled an instruction to open his eyes was given from the outside of the room. Following visual stimulation for 90 seconds, psychological measurements were conducted using the SD method and POMS.
All subjects started in the practice room and continued to the other two rooms in random order.
Analysis
The students' t-tests were used to compare physiological data. For every subject, the mean value over ten seconds before stimulation was subtracted from the mean value during stimulation. These were averaged to give one difference score between before and after stimulation. The scores on the questionnaire using the SD method were obtained by converting the points the subjects had marked into scores of Ϫ6 to ϩ6. The scores of POMS were calculated in accordance with the method. The Wilcoxon signed rank sum test was used to compare these scores of the two rooms.
Results and Discussion
The scores of "comfortable" feelings were 1.6 in the Standard room and 1.8 in the Designed room. Both rooms were felt to be almost equally "slightly comfortable"; there was no significant difference between the two rooms (pϭ0.67). The scores of "vigor" in POMS were 7.2 in the Standard room and 7.3 in the Designed room. No significant difference between the rooms was observed (pϭ0.95), as well as on the other five mood scales in POMS.
Differences between the two rooms were observed in changes in pulse rate and blood pressure. Figure 2 shows the change in pulse rate in each room. In the Standard room, pulse rate decreased, whereas it increased in the Designed room. There was a significant difference between the two rooms (pϭ0.03). Figure 3 shows the changes in diastolic blood pressure. Although no significant difference was observed (pϭ0.38), the results showed that diastolic blood pressure decreased in the Standard room, while it changed little in the Designed room. Figure 4 shows that systolic blood pressure changed slightly in both rooms and there was no significant difference (pϭ0.97). This phenomenon that only diastolic blood pressure changes while systolic blood pressure does not change was also reported in a previous study as a response to different color temperatures of illumination (Koayashi and Sato 1992) . They conjectured that the reason why only diastolic blood pressure was influenced was because diastolic blood pressure was more sensitive to vasomotor activity compared to systolic or mean blood pressure. Thus, the results here can be interpreted by focusing on the change in diastolic blood pressure. The decreases in pulse rate and diastolic blood pressure show that subjects were in a calm state physiologically in the Standard room.
The results implied that there was no significant difference between the two rooms in subjective mood but there was in physiological states. Generally, when we are required to express feelings, we try to interpret the feelings and find appropriate words to fit them. However, there might be some feelings that people cannot interpret 298 The Visual Effects of Wooden Interiors and express linguistically, or even recognize. The physiological measurement in this study is thought to enable the detection of the unexpressed or unrecognized effects of visual surroundings. To evaluate the states of humans, information provided by physiological examination should be considered, with psychological information as supporting evidence.
The findings of the present study can be summarized as follows: 1) In the Standard room, pulse rate and diastolic blood pressure tended to decrease. In the Designed room, pulse rate tended to increase and diastolic blood pressure changed little. A significant difference (pϭ0.03) was observed in the change in pulse rate between the two rooms. An ordinary living room creates a calm physiological state, while a room with columns and the beams leads to an aroused state. 2) There was no significant difference between the two rooms in subjective mood but there was in physiological states. This clearly shows the importance of physiological measurement for evaluation of the states of humans. The present study was the first to reveal that different interior design of ordinary living rooms has different effects on humans. Further study is needed to apply these findings to practical room designing. (The values were obtained by subtracting the mean value over 10 seconds before the stimulation from the mean value during the stimulation.)
